Mechanisms of inactivation of Schistosoma mansoni and mammalian glutathione S-transferase activity by the antischistosomal drug oltipraz.
Glutathione S-transferase (GST) purified from Schistosoma mansoni or human placenta was inhibited by the antischistosomal drug oltipraz (OPZ) in a time- and concentration-dependent manner. Inhibition of placenta GST was complete at a low concentration of drug, whereas that of parasite GST was incomplete and relatively high amounts of OPZ were needed to reach 50% inhibition. Complete reactivation of GST from placenta was achieved with dithiothreitol (DTT) and other sulfhydryl-containing compounds, while the inactivation of parasite GST was irreversible. The oxy-derivative of OPZ (RP 36,642), in which the thione sulfur is replaced with oxygen, did not inhibit GST activity. There were no differences between OPZ and RP 36,642 in their patterns of binding to the hydrophobic non-substrate site of GST. GST from the placenta incorporated much higher levels of [14C]N-ethylmaleimide compared to schistosome GST. The incorporation of [14C]N-ethylmaleimide by GST was inhibited by OPZ but not by RP 36,642. Yeast and S. mansoni hexokinases were similarly inhibited by OPZ but not by RP 36,642. Both hexokinase preparations recovered their activity following incubation with DTT. These data suggest that the inactivation of these enzymes by OPZ is a result of its interaction with their SH groups. Thus, the antischistosomal activity of OPZ may be accounted for by its interaction with the SH groups of macromolecules in general.